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(57) ABSTRACT

An electrical connector includes an insulating body having
a mating surface. An insertion slot is concavely provided on
the mating surface. Two side walls are located at two sides
of the insertion slot. A slot bottom surface is formed on a
concave direction of the insertion slot. One of the side walls
is provided with aground accommodating slot and a signal
accommodating slot. A signal terminal and a ground termi-
nal are provided on the one of the side walls. The signal
terminal is accommodated in the signal accommodating slot.
The ground terminal is accommodated in the ground accom-
modating slot. A side of the insulating plug member has a
first portion corresponding to the signal accommodating slot
and a second portion corresponding to the ground accom-
modating slot. The first portion is accommodated in the
signal accommodating slot and is provided closer to the
mating surface than the slot bottom surface.

25 Claims, 16 Drawing Sheets
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1
ELECTRICAL CONNECTOR

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This non-provisional application claims priority to and the
benefit of, pursuant to 35 U.S.C. § 119(a), patent application
Serial No. CN201911024579.4 filed in China on Oct. 25,
2019. The disclosure of the above application is incorpo-
rated herein in its entirety by reference.

Some references, which may include patents, patent appli-
cations and various publications, are cited and discussed in
the description of this disclosure. The citation and/or dis-
cussion of such references is provided merely to clarify the
description of the present disclosure and is not an admission
that any such reference is “prior art” to the disclosure
described herein. All references cited and discussed in this
specification are incorporated herein by reference in their
entireties and to the same extent as if each reference were
individually incorporated by reference.

FIELD

The present invention relates to an electrical connector,
and particularly to an electrical connector used to transmit
high frequency signals.

BACKGROUND

The background description provided herein is for the
purpose of generally presenting the context of the disclo-
sure. Work of the presently named inventors, to the extent it
is described in this background section, as well as aspects of
the description that may not otherwise qualify as prior art at
the time of filing, are neither expressly nor impliedly admit-
ted as prior art against the present disclosure.

With the current development of electronic technology,
electrical connectors play an important role in the electronic
technology field. With the velocity of the signal transmission
becoming faster, the requirements for the electrical connec-
tors become higher, which require the electrical connector
assembly to support rapid transmission velocity and to
enhance the stability of the signal transmission of the
electrical connectors.

An existing electrical connector is used to be electrically
connected to a mating member, and includes an insulating
body and a plurality of terminals provided in the insulating
body. The insulating body has an insertion slot used to be
inserted by the mating member. The insertion slot is formed
by being concavely provided downward from a top surface
of the insulating body. The insulating body is provided with
two side walls at two opposite sides of the insertion slot.
Each side wall has a plurality of accommodating slots. The
terminals include a plurality of signal terminals and a
plurality of ground terminals. The signal terminals and the
ground terminals are correspondingly assembled upwardly
into the accommodating slots. Each terminal is a thin and
long structure. Each terminal has a fixing portion retained to
the corresponding accommodating slot, and an elastic arm
formed by obliquely extending upward from the fixing
portion. The elastic arm has a contact portion protruding into
the insertion slot. The contact portion is used to be in contact
with the mating member to form electrical connection
therebetween. A soldering portion is formed by extending
downward from the fixing portion. The soldering portion is
used to be soldered to a circuit board.
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For convenience of assembly of the terminals, the accom-
modating slots are provided to be larger, thus resulting in air
being filled in the space surrounding each of the terminals,
and the dielectric coefficient of the surrounding environment
of'each signal terminal is small. Further, each signal terminal
is a thin and long structure, which has a large inductive
resistance and a small capacitive resistance, thus not satis-
fying the matching impedance of the signal terminal
required for transmission of high frequency signals.

Therefore, a heretofore unaddressed need to design a
novel electrical connector exists in the art to address the
aforementioned deficiencies and inadequacies.

SUMMARY

In view of the deficiency of the background, the present
invention is directed to an electrical connector, which is
additionally provided with an insulating plug member close
to the signal terminal, thus enhancing the dielectric coeffi-
cient of the surrounding environment of the signal terminal,
adjusting the impedance of the signal terminal, and satisfy-
ing the matching impedance of the signal terminal required
for transmission of high frequency signals.

To achieve the foregoing objective, the present invention
adopts the following technical solutions.

An electrical connector is configured to be inserted with
a mating member. The electrical connector includes: an
insulating body, having a mating surface, wherein an inser-
tion slot is concavely provided on the mating surface, a slot
bottom surface is formed on a concave direction of the
insertion slot, the insertion slot is configured to accommo-
date the mating member, the insulating body has two side
walls located at two sides of the insertion slot, one of the two
side walls is provided with at least one ground accommo-
dating slot and at least one signal accommodating slot, and
the signal accommodating slot and the ground accommo-
dating slot are respectively in communication to the inser-
tion slot; a plurality of terminals, provided on at least one of
the two side walls, wherein each of the terminals has a
contact portion protruding into the insertion slot and con-
figured to be electrically connected to the mating member,
the terminals comprise at least one signal terminal and at
least one ground terminal, the signal terminal is correspond-
ingly accommodated in the signal accommodating slot, and
the ground terminal is correspondingly accommodated in the
ground accommodating slot; and an insulating plug member,
mounted to the insulating body, wherein a side of the
insulating plug member facing the mating surface is pro-
vided with a first portion corresponding to each of the at
least one signal accommodating slot, and a second portion
corresponding to each of the at least one ground accommo-
dating slot, the first portion is provided closer to the mating
surface than the second portion, and the first portion is
accommodated in the corresponding signal accommodating
slot and is provided closer to the mating surface than the slot
bottom surface.

In certain embodiments, each of the at least one signal
terminal has a fixing portion retained to the corresponding
signal accommodating slot, the first portion abuts the cor-
responding fixing portion in a direction away from the
insertion slot, an elastic arm is formed by extending from the
fixing portion toward the mating surface, and the contact
portion is located on the elastic arm.

In certain embodiments, the first portion is provided with
a protruding rib formed by protruding toward the corre-
sponding fixing portion, and the protruding rib and the
corresponding fixing portion are in interference fit.
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In certain embodiments, each of the two side walls is
provided with at least one signal accommodating slot and at
least one ground accommodating slot arranged in a row, the
terminals are provided in two rows on the two side walls
respectively, each row of the terminals comprises at least
one signal terminal and at least one ground terminal, the
insulating plug member is provided with a plurality of first
portions, and the first portions of the insulating plug member
abut the fixing portions of the signal terminals in two rows
to fix the insulating plug member.

In certain embodiments, each of the at least one signal
terminal has a fixing portion retained to the corresponding
signal accommodating slot, an elastic arm is formed by
extending obliquely from the fixing portion toward the
mating surface and the insertion slot, the contact portion is
located on the elastic arm, the first portion has a first oblique
surface, and the first oblique surface extends obliquely
toward the mating surface and the insertion slot and is
provided facing the corresponding elastic arm.

In certain embodiments, the insulating body is provided
with a second oblique surface corresponding to each of the
at least one signal accommodating slot, the second oblique
surface extends obliquely toward the mating surface and the
insertion slot, the elastic arm is located between the corre-
sponding first oblique surface and the corresponding second
oblique surface, and gaps exist respectively between the
elastic arm and the corresponding first oblique surface and
between the elastic arm and the corresponding second
oblique surface.

In certain embodiments, the insulating body has a pro-
truding portion protruding correspondingly toward each of
the at least one signal accommodating slot, the protruding
portion is formed by protruding toward the insertion slot, the
protruding portion is provided closer to the mating surface
than the corresponding first portion, and the protruding
portion has the second oblique surface.

In certain embodiments, the second oblique surface and
the corresponding first oblique surface are parallel to each
other.

In certain embodiments, the first portion has a first surface
facing the insertion slot, and the first surface is provided to
be recessed relative to a slot wall of the insertion slot.

In certain embodiments, the terminals on the one of the
side walls are arranged along a longitudinal direction, each
of the at least one signal accommodating slot has two slot
walls provided opposite to each other in the longitudinal
direction, and a gap exists between each of the two slot walls
of' the signal accommodating slot and the corresponding first
portion in the longitudinal direction.

In certain embodiments, the one of the two side walls is
provided with two adjacent signal accommodating slots and
two ground accommodating slots, the two adjacent signal
accommodating slots are located between the two ground
accommodating slots, two signal terminals accommodated
in the two adjacent signal accommodating slots are config-
ured to transmit differential signals.

In certain embodiments, each of the two side walls is
provided with at least one signal accommodating slot and at
least one ground accommodating slot arranged in a row, the
insulating body has a partition extending from the slot
bottom surface toward a direction away from the mating
surface, the partition separates the two rows of the signal
accommodating slot and the ground accommodating slot on
the two side walls from each other, and a gap exists between
the first portion and the partition.
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In certain embodiments, the second portion is provided
farther away from the mating surface than the slot bottom
surface.

In certain embodiments, the second portion is completely
located at an outer side of one end of the corresponding
ground accommodating slot away from the mating surface.

In certain embodiments, the insulating body has a pro-
truding portion protruding correspondingly toward each of
the at least one signal accommodating slot, the protruding
portion is formed by protruding toward the insertion slot, the
protruding portion is provided closer to the mating surface
than the corresponding first portion, each of the at least one
signal terminal has a fixing portion retained to the corre-
sponding signal accommodating slot, an elastic arm is
formed by extending obliquely from the fixing portion
toward the mating surface and the insertion slot, the contact
portion is located on the elastic arm, and the protruding
portion is provided to be close to the mating surface relative
to the corresponding elastic arm.

In certain embodiments, the at least one signal accom-
modating slot and the at least one ground accommodating
slot on the one of the side walls are arranged along a
longitudinal direction, each of the at least one signal accom-
modating slot has two slot walls provided opposite to each
other in the longitudinal direction, and the protruding por-
tion connects the two slot walls of the corresponding signal
accommodating slot.

In certain embodiments, each of the at least one signal
accommodating slot runs through the mating surface, the
insulating body is provided with a pre-pressurized block in
each of the at least one signal accommodating slot, the
pre-pressurized block is provided closer to the mating sur-
face relative to the corresponding protruding portion and
adjacent to the insertion slot, the protruding portion extends
toward the insertion slot and does not pass beyond a side
edge of the corresponding pre-pressurized block away from
the insertion slot, each of the at least one signal terminal is
provided with a pre-pressurized arm formed by extending
from the contact portion toward the mating surface, and the
pre-pressurized arm abuts the corresponding pre-pressurized
block prior to the mating member being inserted into the
insertion slot.

In certain embodiments, the insulating body has a fool-
proof portion located in the insertion slot, the foolproof
portion is formed by extending from the slot bottom surface
toward the mating surface, the foolproof portion divides the
insertion slot into a long slot and a short slot having different
lengths in a longitudinal direction, and the insulating plug
member is mounted on a side of the insulating body corre-
sponding to the long slot and away from the mating surface.

In certain embodiments, each of the terminals has a fixing
portion and an elastic arm formed by extending from the
fixing portion, the contact portion is provided on the elastic
arm, the fixing portion of each of the at least one ground
terminal retains to the corresponding ground accommodat-
ing slot, the fixing portion of each of the at least one signal
terminal retains to the corresponding signal accommodating
slot, the one of the two side walls is provided with a plurality
of notches corresponding to the fixing portions of the
terminals, each of the notches is connected to a correspond-
ing one of the fixing portions of the terminals and runs
outward through the corresponding side wall in a direction
away from the insertion slot, a side of the one of the two side
walls away from the insertion slot is covered by a metal
member, the metal member is provided with at least one
abutting arm extending toward a direction away from the
mating surface, and the abutting arm passes through the
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notch corresponding to the fixing portion of the ground
terminal and abuts the fixing portion of the ground terminal.

In certain embodiments, the metal member has a strength-
ening portion, the strengthening portion is a protrusion
formed on the metal member toward the direction away
from the insertion slot, and the strengthening portion is
provided closer to the mating surface relative to the abutting
arm.

In certain embodiments, the metal member shields the
notches corresponding to the fixing portions of the signal
terminals on the corresponding side wall.

Compared with the related art, the electrical connector
according to certain embodiments of the present invention
has the following beneficial effects.

By additionally providing the insulating plug member, the
insulating plug member is provided with a first portion
corresponding to the signal accommodating slot and a
second portion corresponding to the ground accommodating
slot. The first portion is provided closer to the mating surface
of the insulating body than the second portion. That is, the
change to the dielectric coefficient of the surrounding envi-
ronment of the signal terminal by the insulating plug mem-
ber is greater than the change to the dielectric coefficient of
the surrounding environment of the ground terminal. Such
configuration may be used to adjust the impedance of the
signal terminal, and to satisfy the matching impedance of the
signal terminal required for transmission of high frequency
signals.

These and other aspects of the present invention will
become apparent from the following description of the
preferred embodiment taken in conjunction with the follow-
ing drawings, although variations and modifications therein
may be effected without departing from the spirit and scope
of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings illustrate one or more
embodiments of the disclosure and together with the written
description, serve to explain the principles of the disclosure.
Wherever possible, the same reference numbers are used
throughout the drawings to refer to the same or like elements
of an embodiment, and wherein:

FIG. 1 is a perspective exploded view of an electrical
connector and a circuit board according to certain embodi-
ments of the present invention.

FIG. 2 is a perspective view of an insulating plug member
in FIG. 1.

FIG. 3 is a perspective assembled view of the electrical
connector and the circuit board in FIG. 1.

FIG. 4 is a schematic view of FIG. 3 sectioned along a line
A-A and only showing the terminals, the insulating plug
member and the metal member.

FIG. 5 is a top view of FIG. 3.

FIG. 6 is a schematic view of FIG. 5 sectioned along a line
B-B without being inserted with the mating member.

FIG. 7 is an enlarged view of a portion a in FIG. 6.

FIG. 8 is a schematic view of FIG. 6 being inserted with
the mating member.

FIG. 9 is an enlarged view of a portion b in FIG. 8.

FIG. 10 is a sectional view of FIG. 5 along a line C-C.

FIG. 11 is a schematic view of FIG. 5 sectioned along a
line D-D with a signal terminal being hidden.

FIG. 12 is perspective view of FIG. 11.

FIG. 13 is a sectional view of FIG. 5 along a line E-E.

FIG. 14 is an enlarged view of a portion ¢ in FIG. 13.
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FIG. 15 is a schematic view of FIG. 13 with a signal
terminal and a ground terminal being hidden.
FIG. 16 is an enlarged view of a portion din FIG. 15.

DETAILED DESCRIPTION

The present invention is more particularly described in the
following examples that are intended as illustrative only
since numerous modifications and variations therein will be
apparent to those skilled in the art. Various embodiments of
the invention are now described in detail. Referring to the
drawings, like numbers indicate like components throughout
the views. As used in the description herein and throughout
the claims that follow, the meaning of “a”, “an”, and “the”
includes plural reference unless the context clearly dictates
otherwise. Also, as used in the description herein and
throughout the claims that follow, the meaning of “in”
includes “in” and “on” unless the context clearly dictates
otherwise. Moreover, titles or subtitles may be used in the
specification for the convenience of a reader, which shall
have no influence on the scope of the present invention.

It will be understood that when an element is referred to
as being “on” another element, it can be directly on the other
element or intervening elements may be present therebe-
tween. In contrast, when an element is referred to as being
“directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

Furthermore, relative terms, such as “lower” or “bottom”
and “upper” or “top,” may be used herein to describe one
element’s relationship to another element as illustrated in the
Figures. It will be understood that relative terms are intended
to encompass different orientations of the device in addition
to the orientation depicted in the Figures. For example, if the
device in one of the figures is turned over, elements
described as being on the “lower” side of other elements
would then be oriented on “upper” sides of the other
elements. The exemplary term “lower”, can therefore,
encompasses both an orientation of “lower” and “upper,”
depending of the particular orientation of the figure. Simi-
larly, if the device in one of the figures is turned over,
elements described as “below” or “beneath” other elements
would then be oriented “above” the other elements. The
exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

As used herein, “around”, “about” or “approximately”
shall generally mean within 20 percent, preferably within 10
percent, and more preferably within 5 percent of a given
value or range. Numerical quantities given herein are
approximate, meaning that the term “around”, “about” or
“approximately” can be inferred if not expressly stated.

As used herein, the terms “comprising”, “including”,
“carrying”, “having”, “containing”, “involving”, and the
like are to be understood to be open-ended, i.e., to mean
including but not limited to.

The description will be made as to the embodiments of the
present invention in conjunction with the accompanying
drawings in FIGS. 1-16. In accordance with the purposes of
this invention, as embodied and broadly described herein,
this invention, in one aspect, relates to an electrical connec-
tor.

FIG. 1, FIG. 5 and FIG. 6 show an electrical connector
100 according to certain embodiments of the present inven-
tion. The electrical connector 100 is mounted on a circuit
board 200, and is used to be inserted with a mating member
300. For example, the mating member 300 is an electronic
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card. To conveniently describe the specific structures of the
electrical connector 100, a longitudinal direction X, a left-
right direction Y and a front-rear direction Z are defined, and
each two of the longitudinal direction X, the left-right
direction Y and the front-rear direction Z are perpendicular
to each other. In this embodiment, the electrical connector
100 is mounted backward to the circuit board 200.

As shown in FIG. 1 and FIG. 4, the electrical connector
100 includes an insulating body 1, a plurality of terminals 2
provided in the insulating body 1, an insulating plug member
3 mounted on the insulating body 1, and two metal members
4 shielded outside the insulating body 1.

As shown in FIG. 1, FIG. 3 and FIG. 6, the insulating
body 1 has a mating surface 11 at its front end. In this
embodiment, the front end surface of the insulating body 1
serves as the mating surface 11. The insulating body 1 has
an insertion slot 12 formed by recessing backward from the
mating surface 11, and two side walls 13 located at two
opposite sides of the insertion slot 12. The two side walls 13
are provided at an interval in the left-right direction Y. The
insertion slot 12 extends along the longitudinal direction X,
and is used for the mating member 300 to insert backward
therein. The insertion slot 12 has a slot bottom surface 121
at its back end.

As shown in FIG. 3, FIG. 5 and FIG. 13, the insulating
body 1 has a foolproof portion 14 located in the insertion slot
12 and connecting the two side walls 13. The foolproof
portion 14 is formed by extending from the slot bottom
surface 121 toward the mating surface 11. The foolproof
portion 14 and the side walls 13 are injection-molded. The
foolproof portion 14 divides the insertion slot 12 into a long
slot 124 and a short slot 126 having different lengths in the
longitudinal direction X.

As shown in FIG. 5, FIG. 15 and FIG. 16, each side wall
13 is provided with a plurality of accommodating slots 131
arranged in a row along the longitudinal direction X. The
accommodating slots 131 include a plurality of signal
accommodating slots 1314 and a plurality of ground accom-
modating slots 1315. Each of the signal accommodating
slots 131a and the ground accommodating slots 1315 has
two slot walls 1311 provided opposite to each other in the
longitudinal direction X, and each of the signal accommo-
dating slots 131a and the ground accommodating slots 1315
is in communication with the insertion slot 12 in the left-
right direction Y and runs through the corresponding side
wall 13 in the front-rear direction Z respectively. The
accommodating slots 131 has a plurality of signal accom-
modating slots 131a provided in pairs, and a plurality of
ground accommodating slots 1315 provided in pairs, and the
signal accommodating slots 131« in pairs and the ground
accommodating slots 1315 in pairs are arranged alternately
along the longitudinal direction X. In this embodiment, the
structures of the signal accommodating slots 131a and the
ground accommodating slots 1315 on the same side wall 13
are identical, and the signal accommodating slots 131a in
pairs on one of the two side walls 13 and the ground
accommodating slots 1315 in pairs on the other of the two
side walls 13 are provided symmetrically in the left-right
direction.

As shown in FIG. 6 and FIG. 10, the insulating body 1 has
a partition 15. The partition 15 extends from the slot bottom
surface 121 toward a direction away from the mating surface
11, and separates the two rows of the accommodating slots
131 on the two side walls 13 from each other. A portion of
each signal accommodating slot 131a and a portion of each
ground accommodating slot 1315 are located behind the slot
bottom surface 121.
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As shown in FIG. 6 and FIG. 10, each side wall 13 of the
insulating body 1 has a plurality of protruding portions 132
protruding toward the signal accommodating slots 131a and
the ground accommodating slots 1315 respectively. In other
words, one protruding portion 132 is provided in each signal
accommodating slot 131a, and one protruding portion 132 is
provided in each ground accommodating slot 1315. Each
protruding portion 132 is formed by protruding toward the
insertion slot 12 in the left-right direction Y. In this embodi-
ment, each protruding portion 132 is located in front of the
slot bottom surface 121 in the front-rear direction Z.

As shown in FIG. 12 and FIG. 16, each protruding portion
132 connects the two slot walls 1311 of the corresponding
signal accommodating slot 131a or the two slot walls 1311
of the corresponding signal accommodating slot 1315 in the
longitudinal direction X.

As shown in FIG. 11 and FIG. 12, each signal accommo-
dating slot 1314 has a first wall 1312 and a second wall 1313
located at a front end of the first wall 1312. The first wall
1312 extends along the front-rear direction Z, and connects
the two slot walls 1311 of the corresponding signal accom-
modating slot 131a. The first wall 1312 is located at a side
of the corresponding signal accommodating slot 131a away
from the insertion slot 12 in the left-right direction Y. The
second wall 1313 is located on the corresponding protruding
portion 132, and the second wall 1313 extends obliquely
toward the mating surface 11 and the insertion slot 12.

As shown in FIG. 1, FIG. 6 and FIG. 10, each side wall
13 is provided with a plurality of notches 133. Each signal
accommodating slot 131¢ is in communication with one of
the notches 133, and each ground accommodating slot 1315
is in communication with one of the notches 133. Each notch
133 is located at a side of the corresponding signal accom-
modating slot 131a and the corresponding ground accom-
modating slot 1316 away from the insertion slot 12 in the
left-right direction Y, and each notch 133 runs outward
through the corresponding side wall 13 in the left-right
direction Y and partially runs backward through the corre-
sponding side wall 13.

As shown in FIG. 6 and FIG. 10, the insulating body 1 is
provided with a plurality of pre-pressurized blocks 134 in
the signal accommodating slots 1314 and the ground accom-
modating slots 1315 respectively. In other words, one pre-
pressurized block 134 is provided in each signal accommo-
dating slot 131a, and one pre-pressurized block 134 is
provided in each ground accommodating slot 1315. Each
pre-pressurized block 134 is provided closer to the mating
surface 11 than the corresponding protruding portion 132
and is adjacent to the insertion slot 12. Each protruding
portion 132 extends toward the insertion slot 12 and does not
pass beyond a side edge of the corresponding pre-pressur-
ized block 134 away from the insertion slot 12.

As shown in FIG. 1 and FIG. 4, the terminals 2 include at
least one signal terminal 2a and at least one ground terminal
2b. The structures and sizes of the signal terminal 24 and the
ground terminal 26 are identical. In this embodiment, a
plurality of signal terminals 2a and a plurality of ground
terminals 26 are provided.

As shown in FIG. 1, FIG. 13 and FIG. 14, each signal
accommodating slot 131a correspondingly accommodates a
signal terminal 2a, and each ground accommodating slot
13154 correspondingly accommodates a ground terminal 25.
The two signal terminals 2a accommodated in the two
adjacent signal accommodating slots 131a are used to trans-
mit differential signals.

As shown in FIG. 6 and FIG. 10, each terminal 2 has a
fixing portion 21, an elastic arm 22 formed by obliquely
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extending from the fixing portion 21 toward the mating
surface 11 and the insertion slot 12, and a soldering portion
23 formed by extending backward from the fixing portion
21. The elastic arm 22 is provided with a contact portion
221. The contact portion 221 protrudes into the insertion slot
12 to be in contact with the mating member 11 to form
electrical connection therebetween. The fixing portion 21 of
each signal terminal 2a is retained in a corresponding signal
accommodating slot 131, and the fixing portion 21 of each
ground terminal 24 is retained in a corresponding ground
accommodating slot 1315. The second wall 1313 faces the
elastic arm 22. A tail end of the elastic arm 22 is provided
with a pre-pressurized portion 222. The pre-pressurized
portion 222 abuts a corresponding pre-pressurized block 134
prior to the mating member 300 being inserted into the
insertion slot 12. Such design allows the depths of the
contact portions 221 of the terminals 2 protruding into the
insertion slot 12 to maintain consistent. The soldering por-
tion 23 extends backward out of the insulating body 1 to be
soldered to the circuit board 200 to form electrical connec-
tion therebetween.

As shown in FIG. 2, FIG. 12 and FIG. 13, the insulating
plug member 3 is mounted to the insulating body 1 corre-
sponding to the location of the long slot 12a forward from
back thereof. As shown in FIG. 6 and FIG. 7, the insulating
plug member 3 has a base portion 31, and the base portion
31 abuts the partition 15 along a direction toward the mating
surface 11. That is, the base portion 31 upwardly abuts the
partition 15. The base portion 31 is provided to correspond
to the location of the long slot 12a, and a length of the base
portion 31 along the longitudinal direction X is substantially
equal to a length of the long slot 124 in the longitudinal
direction X. A plurality of first portions 32 are formed by
extending forward from the base portion 31. Each signal
accommodating slot 131a correspondingly accommodates
one of the first portions 32. A front end of each first portion
32 is closer to the mating surface 11 than the slot bottom
surface 121. In other words, each first portion 32 is provided
to partially pass beyond the slot bottom surface 121. As
shown in FIG. 4, FIG. 5 and FIG. 6, the terminals 2 are
provided in two rows on the two side walls 12. In each row
of the terminals 2, the first portion 32 is provided to be
located closer to the fixing portion 21 of the corresponding
signal terminal 2a than the base portion 31 in the left-right
direction Y.

As shown in FIG. 5 and FIG. 16, in the longitudinal
direction, a first gap G1 exists between each first portion 32
and the two slot walls 131 of the corresponding signal
accommodating slot 131a.

As shown in FIG. 6 and FIG. 7, a second gap G2 exists
between each first portion 32 and the partition 15 in the
left-right direction Y, allowing each first portion 32 to be
smoothly inserted into the corresponding signal accommo-
dating slot 131a.

As shown in FIG. 2, FIG. 6 and FIG. 11, each first portion
32 has a third wall 321 and a fourth wall 322 located at a
front end of the third wall 321. The third wall 321 extends
along the front-rear direction Z, and the fourth wall 322
extends obliquely toward the mating surface 11 and the
insertion slot 12. In this embodiment, the second wall 1313
and the fourth wall 322 are provided to be parallel to each
other, the fourth wall 322 is defined as a first oblique surface
322, and the second wall 1313 is defined as a second oblique
surface 1313. The second wall 1313 is at least partially
located at a front end of the fourth wall 322. The first wall
1312 and the third wall 321 are opposite to each other in the
left-right direction, forming a first channel H1 therebetween.
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A second channel H2 is formed between the second wall
1313 and the fourth wall 322. The second channel H2 is in
backward communication with the corresponding first chan-
nel H1. The fixing portion 21 of each signal terminal 24 is
accommodated in the corresponding first channel H1, and
the elastic arm 22 of each signal terminal 2a is accommo-
dated in the corresponding second channel H2. Gaps exist
between the first oblique surface 322 and the elastic arm 22
and between the second oblique surface 1313 and the elastic
arm 22 respectively, thus providing reserved spaces for the
elastic arm 22 to elastically deform when being applied with
a force.

As shown in FIG. 6 and FIG. 8, each first portion 32 has
a first surface 323 facing the insertion slot 12. The first
surface 323 is provided to be recessed relative to a corre-
sponding slot wall of the insertion slot 12, thus preventing
each first portion 32 from protruding into the insertion slot
12 and affecting the insertion of the mating member 300 and
the electrical connection between the mating member 300
and the contact portion 221.

As shown in FIG. 2, FIG. 8 and FIG. 9, each first portion
32 is provided with a protruding rib 324 protruding from the
third wall 321 toward the direction away from the insertion
slot 12. That is, the protruding rib 324 is formed by
protruding from the third wall 321 toward the fixing portion
21 of the corresponding signal terminal 2a. The protruding
rib 324 and the fixing portion 21 of the corresponding signal
terminal 2a are in interference fit, such that the insulating
plug member 3 is fixed by the interference fit of the
protruding ribs 324 and the fixing portions 21 of the signal
terminals 2a in two rows, and does not easily detach
backward from the insulating body 1.

As shown in FIG. 4, FIG. 6 and FIG. 7, in the left-right
direction Y, a side of each first portion 32 away from the
insertion slot 12 abuts the fixing portion 21 of the corre-
sponding signal terminal 2a, and the second gap G2 exists
between a side of each first portion 32 adjacent to the
insertion slot 12 and the partition 15. Thus, the first portion
32 is located between the fixing portion 21 of the corre-
sponding signal terminal 2a and the partition 15.

As shown in FIG. 2, FIG. 10 and FIG. 12, the base portion
31 is provided with a second portion 33 corresponding to
each ground accommodating slot 1315. The first portion 32
is provided closer to the mating surface 11 than the second
portion 33. In this embodiment, the second portion 33 is
provided to be farther away from the mating surface 11 than
the slot bottom surface 121, and the second portion 33 is
completely located at an outer side of one end of the
corresponding ground accommodating slot 1315 away from
the mating surface 11. In this embodiment, the second
portion 33 partially shields the corresponding ground
accommodating slot 1315. In other embodiments, the second
portion 33 may protrude into the corresponding ground
accommodating slot 13164.

As shown in FIG. 4 and FIG. 10, in each row of the
terminals 2, a third distance G3 exists between the second
portion 33 and the fixing portion 21 of the corresponding
ground terminal 24, and the distance between each first
portion 32 and the fixing portion 21 of the corresponding
signal terminal 2q is less than the third distance G3 between
the second portion 33 and the fixing portion 21 of the
corresponding ground terminal 25. In the present embodi-
ment, each first portion 32 abuts the fixing portion 21 of the
corresponding signal terminal 2a, and the distance therebe-
tween is zero.

As shown in FIG. 1, FIG. 8 and FIG. 10, the two metal
members 4 are separated structures. Each metal member 4 is
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a sheet structure formed by punching a metal plate. The two
metal members 4 are provided on the two side walls 13, and
each metal member 4 is provided on a side of the corre-
sponding side wall 13 away from the insertion slot 12. Each
metal member 4 has a flat plate portion 41, and each metal
member 4 is provided with a plurality of abutting arms 42
extending from the flat plate portion 41 toward the direction
away from the mating surface 11. Each abutting arm 42 is
cantilever shaped. Two abutting arms 42 aligning in the
front-rear direction Z pass inward through the same notch
133 and abut the fixing portion 21 of the same ground
terminal 24, thus facilitating high frequency transmission.
The flat plate portion 41 shields the notches 133 correspond-
ing to the fixing portions 21 of the signal terminals 2a, thus
reducing the electromagnetic interference to the signal ter-
minals 2a from the outer environment. In other embodi-
ments, the two metal members 4 may support an integral
structure.

As shown in FIG. 1, FIG. 3 and FIG. 10, each metal
member 4 further has a strengthening portion 43 located in
front of the abutting arms 42. That is, the strengthening
portion 43 is provided closer to the mating surface 11
relative to the abutting arms 42. The strengthening portion
43 is a protrusion of the metal member 4 formed on the flat
plate portion 41 toward the direction away from the insertion
slot 12 and extends in the front-rear direction Z and the
longitudinal direction X. A length of the strengthening
portion 43 extending in the longitudinal direction X is
greater than a length of the strengthening portion 43 extend-
ing in the front-rear direction Z. Thus, the strengthening
portion 43 is provided on the flat plate portion 41 of the
metal member 4 in a long strip shape.

In sum, the electrical connector according to certain
embodiments of the present invention has the following
beneficial effects:

(1) By additionally providing the insulating plug member
3, the insulating plug member 3 is provided with a first
portion 32 corresponding to the signal accommodating slot
131a and a second portion 33 corresponding to the ground
accommodating slot 1315. The first portion 32 is provided
closer to the mating surface 11 of the insulating body 1 than
the second portion 33. That is, the change to the dielectric
coeflicient of the surrounding environment of the signal
terminal 2a by the insulating plug member 3 is greater than
the change to the dielectric coefficient of the surrounding
environment of the ground terminal 26. Such configuration
may be used to adjust the impedance of the signal terminal
2a, and to satisfy the matching impedance of the signal
terminal 2a¢ required for transmission of high frequency
signals.

(2) The first gap G1 exists between each first portion 32
and the two slot walls 1311 of the corresponding signal
accommodating slot 131a, and the second gap G2 exists
between each first portion 32 and the partition 15 in the
left-right direction Y, allowing each first portion 32 to be
smoothly inserted into the corresponding signal accommo-
dating slot 131a.

(3) The elastic arm 22 of each signal terminal 2a is
accommodated in the corresponding second channel H2.
Gaps exists between the first oblique surface 322 and the
elastic arm 22 and between the second oblique surface 1313
and the elastic arm 22 respectively, thus providing reserved
spaces for the elastic arm 22 to elastically deform when
being applied with a force.

(4) Each first portion 32 has the first surface 323 facing
the insertion slot 12. The first surface 323 is provided to be
recessed relative to the corresponding slot wall of the
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insertion slot 12, thus preventing each first portion 32 from
protruding into the insertion slot 12 and affecting the inser-
tion of the mating member 300 and the electrical connection
between the mating member 300 and the contact portion
221.

(5) Each first portion 32 is in interference fit with the
fixing portion 21 of the corresponding signal terminal 2a by
the protruding rib 324, such that the insulating plug member
3 does not easily detach backward from the insulating body
1.

(6) The two metal members 4 are provided on the two side
walls 13 and are separated structures. Each metal member 4
is provided with a plurality of abutting arms 42. Two
abutting arms 42 aligning in the front-rear direction Z pass
inward through the same notch 133 and abut the fixing
portion 21 of the same ground terminal 24, thus increasing
backflow paths and enhancing the grounding effect. Each
metal member 4 shields the notches 133 corresponding to
the fixing portions 21 of the signal terminals 2a, thus
reducing the electromagnetic interference to the signal ter-
minals 2a from the outer environment.

The foregoing description of the exemplary embodiments
of the invention has been presented only for the purposes of
illustration and description and is not intended to be exhaus-
tive or to limit the invention to the precise forms disclosed.
Many modifications and variations are possible in light of
the above teaching.

The embodiments were chosen and described in order to
explain the principles of the invention and their practical
application so as to activate others skilled in the art to utilize
the invention and various embodiments and with various
modifications as are suited to the particular use contem-
plated. Alternative embodiments will become apparent to
those skilled in the art to which the present invention
pertains without departing from its spirit and scope. Accord-
ingly, the scope of the present invention is defined by the
appended claims rather than the foregoing description and
the exemplary embodiments described therein.

What is claimed is:

1. An electrical connector, configured to be inserted with
a mating member, the electrical connector comprising:

an insulating body, having a mating surface, wherein an
insertion slot is concavely provided on the mating
surface, a slot bottom surface is formed on a concave
direction of the insertion slot, the insertion slot is
configured to accommodate the mating member, the
insulating body has two side walls located at two sides
of the insertion slot, one of the two side walls is
provided with at least one ground accommodating slot
and at least one signal accommodating slot, and the
signal accommodating slot and the ground accommo-
dating slot are respectively in communication to the
insertion slot;

a plurality of terminals, provided on at least one of the two
side walls, wherein each of the terminals has a contact
portion protruding into the insertion slot and configured
to be electrically connected to the mating member, the
terminals comprise at least one signal terminal and at
least one ground terminal, the signal terminal is corre-
spondingly accommodated in the signal accommodat-
ing slot, and the ground terminal is correspondingly
accommodated in the ground accommodating slot; and

an insulating plug member, mounted to the insulating
body, wherein a side of the insulating plug member
facing the mating surface is provided with a first
portion corresponding to each of the at least one signal
accommodating slot, and a second portion correspond-
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ing to each of the at least one ground accommodating
slot, the first portion is provided closer to the mating
surface than the second portion, and the first portion is
accommodated in the corresponding signal accommo-
dating slot and is provided closer to the mating surface
than the slot bottom surface;

wherein the insulating body has a protruding portion

protruding correspondingly toward each of the at least
one signal accommodating slot, the protruding portion
is formed by protruding toward the insertion slot, the
protruding portion is provided closer to the mating
surface than the corresponding first portion, each of the
at least one signal terminal has a fixing portion retained
to the corresponding signal accommodating slot, an
elastic arm is formed by extending obliquely from the
fixing portion toward the mating surface and the inser-
tion slot, the contact portion is located on the elastic
arm, and the protruding portion and the corresponding
first portion are located at two opposite sides of the
corresponding elastic arm.

2. The electrical connector according to claim 1, wherein
the first portion abuts the corresponding fixing portion in a
direction away from the insertion slot.

3. The electrical connector according to claim 2, wherein
the first portion is provided with a protruding rib formed by
protruding toward the corresponding fixing portion, and the
protruding rib and the corresponding fixing portion are in
interference fit.

4. The electrical connector according to claim 2, wherein
each ofthe two side walls is provided with at least one signal
accommodating slot and at least one ground accommodating
slot arranged in a row, the terminals are provided in two
rows on the two side walls respectively, each row of the
terminals comprises at least one signal terminal and at least
one ground terminal, the insulating plug member is provided
with a plurality of first portions, and the first portions of the
insulating plug member abut the fixing portions of the signal
terminals in two rows to fix the insulating plug member.

5. The electrical connector according to claim 1, wherein
the first portion has a first oblique surface, and the first
oblique surface extends obliquely toward the mating surface
and the insertion slot and is provided facing the correspond-
ing elastic arm.

6. The electrical connector according to claim 5, wherein
the insulating body is provided with a second oblique
surface corresponding to each of the at least one signal
accommodating slot, the second oblique surface extends
obliquely toward the mating surface and the insertion slot,
the elastic arm is located between the corresponding first
oblique surface and the corresponding second oblique sur-
face, gaps exist respectively between the elastic arm and the
corresponding first oblique surface and between the elastic
arm and the corresponding second oblique surface, the
insulating body has a protruding portion protruding corre-
spondingly toward each of the at least one signal accom-
modating slot, the protruding portion is formed by protrud-
ing toward the insertion slot, the protruding portion is
provided closer to the mating surface than the corresponding
first portion, and the protruding portion has the second
oblique surface.

7. The electrical connector according to claim 1, wherein
the first portion has a first surface facing the insertion slot,
and the first surface is provided to be recessed relative to a
slot wall of the insertion slot.

8. The electrical connector according to claim 1, wherein
the one of the two side walls is provided with two adjacent
signal accommodating slots and two ground accommodating
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slots, the two adjacent signal accommodating slots are
located between the two ground accommodating slots, two
signal terminals accommodated in the two adjacent signal
accommodating slots are configured to transmit differential
signals.

9. The electrical connector according to claim 1, wherein
the second portion is completely located at an outer side of
one end of the corresponding ground accommodating slot
away from the mating surface.

10. The electrical connector according to claim 1, wherein
each of the at least one signal accommodating slot runs
through the mating surface, the insulating body is provided
with a pre-pressurized block in each of the at least one signal
accommodating slot, the pre-pressurized block is provided
closer to the mating surface relative to the corresponding
protruding portion and adjacent to the insertion slot, the
protruding portion extends toward the insertion slot and does
not pass beyond a side edge of the corresponding pre-
pressurized block away from the insertion slot, each of the
at least one signal terminal is provided with a pre-pressur-
ized arm formed by extending from the contact portion
toward the mating surface, and the pre-pressurized arm abuts
the corresponding pre-pressurized block prior to the mating
member being inserted into the insertion slot.

11. The electrical connector according to claim 1, wherein
the insulating body has a foolproof portion located in the
insertion slot, the foolproof portion is formed by extending
from the slot bottom surface toward the mating surface, the
foolproof portion divides the insertion slot into a long slot
and a short slot having different lengths in a longitudinal
direction, and the insulating plug member is mounted on a
side of the insulating body corresponding to the long slot and
away from the mating surface.

12. An electrical connector, configured to be inserted with
a mating member, the electrical connector comprising:

an insulating body, having a mating surface, wherein an
insertion slot is concavely provided on the mating
surface, a slot bottom surface is formed on a concave
direction of the insertion slot, the insertion slot is
configured to accommodate the mating member, the
insulating body has two side walls located at two sides
of the insertion slot, one of the two side walls is
provided with at least one ground accommodating slot
and at least one signal accommodating slot, and the
signal accommodating slot and the ground accommo-
dating slot are respectively in communication to the
insertion slot;

a plurality of terminals, provided on at least one of the two
side walls, wherein each of the terminals has a contact
portion protruding into the insertion slot and configured
to be electrically connected to the mating member, the
terminals comprise at least one signal terminal and at
least one ground terminal, the signal terminal is corre-
spondingly accommodated in the signal accommodat-
ing slot, and the ground terminal is correspondingly
accommodated in the ground accommodating slot; and

an insulating plug member, mounted to the insulating
body, wherein a side of the insulating plug member
facing the mating surface is provided with a first
portion corresponding to each of the at least one signal
accommodating slot, and a second portion correspond-
ing to each of the at least one ground accommodating
slot, the first portion is provided closer to the mating
surface than the second portion, and the first portion is
accommodated in the corresponding signal accommo-
dating slot and is provided closer to the mating surface
than the slot bottom surface;
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wherein each of the terminals has a fixing portion and an
elastic arm formed by extending from the fixing por-
tion, the contact portion is provided on the elastic arm,
the fixing portion of each of the at least one ground
terminal retains to the corresponding ground accom-
modating slot, the fixing portion of each of the at least
one signal terminal retains to the corresponding signal
accommodating slot, the one of the two side walls is
provided with a plurality of notches corresponding to
the fixing portions of the terminals, each of the notches
is connected to a corresponding one of the fixing
portions of the terminals and runs outward through the
corresponding side wall in a direction away from the
insertion slot, a side of the one of the two side walls
away from the insertion slot is covered by a metal
member, the metal member is provided with at least one
abutting arm extending toward a direction away from
the mating surface, and the abutting arm passes through
the notch corresponding to the fixing portion of the
ground terminal and abuts the fixing portion of the
ground terminal.
13. The electrical connector according to claim 12,
wherein the metal member has a strengthening portion, the
strengthening portion is a protrusion formed on the metal
member toward the direction away from the insertion slot,
and the strengthening portion is provided closer to the
mating surface relative to the abutting arm.
14. The electrical connector according to claim 12,
wherein the metal member shields the notches correspond-
ing to the fixing portions of the signal terminals on the
corresponding side wall.
15. An electrical connector, configured to be inserted with
a mating member, the electrical connector comprising:
an insulating body, having a mating surface, wherein an
insertion slot is concavely provided on the mating
surface, a slot bottom surface is formed on a concave
direction of the insertion slot, the insertion slot is
configured to accommodate the mating member, the
insulating body has two side walls located at two sides
of the insertion slot, one of the two side walls is
provided with at least one ground accommodating slot
and at least one signal accommodating slot, and the
signal accommodating slot and the ground accommo-
dating slot are respectively in communication to the
insertion slot;
aplurality of terminals, provided on at least one of the two
side walls, wherein each of the terminals has a contact
portion protruding into the insertion slot and configured
to be electrically connected to the mating member, the
terminals comprise at least one signal terminal and at
least one ground terminal, the signal terminal is corre-
spondingly accommodated in the signal accommodat-
ing slot, and the ground terminal is correspondingly
accommodated in the ground accommodating slot; and

an insulating plug member, mounted to the insulating
body, wherein a side of the insulating plug member
facing the mating surface is provided with a first
portion corresponding to each of the at least one signal
accommodating slot, and a second portion correspond-
ing to each of the at least one ground accommodating
slot, the first portion is provided closer to the mating
surface than the second portion, and the first portion is
accommodated in the corresponding signal accommo-
dating slot and is provided closer to the mating surface
than the slot bottom surface.

16. The electrical connector according to claim 15,
wherein each of the at least one signal terminal has a fixing
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portion retained to the corresponding signal accommodating
slot, the first portion abuts the corresponding fixing portion
in a direction away from the insertion slot, an elastic arm is
formed by extending from the fixing portion toward the
mating surface, and the contact portion is located on the
elastic arm.

17. The electrical connector according to claim 16,
wherein each of the two side walls is provided with at least
one signal accommodating slot and at least one ground
accommodating slot arranged in a row, the insulating body
has a partition extending from the slot bottom surface
toward a direction away from the mating surface, the par-
tition separates the two rows of the signal accommodating
slot and the ground accommodating slot on the two side
walls from each other, the terminals comprise a plurality of
signal terminals and a plurality of ground terminals, each of
the two side walls is correspondingly provided with at least
one of the signal terminals and at least one of the ground
terminals, and the first portion is located between the fixing
portion of a corresponding one of the signal terminals and
the partition.

18. The electrical connector according to claim 16,
wherein each of the two side walls is provided with at least
one signal accommodating slot and at least one ground
accommodating slot arranged in a row, the terminals are
provided in two rows on the two side walls respectively,
each row of the terminals comprises at least one signal
terminal and at least one ground terminal, the insulating plug
member is provided with a plurality of first portions, and the
first portions of the insulating plug member abut the fixing
portions of the signal terminals in two rows to fix the
insulating plug member.

19. The electrical connector according to claim 15,
wherein each of the at least one signal terminal has a fixing
portion retained to the corresponding signal accommodating
slot, an elastic arm is formed by extending obliquely from
the fixing portion toward the mating surface and the inser-
tion slot, the contact portion is located on the elastic arm, the
first portion has a first oblique surface, and the first oblique
surface extends obliquely toward the mating surface and the
insertion slot and is provided facing the corresponding
elastic arm.

20. The electrical connector according to claim 19,
wherein the insulating body is provided with a second
oblique surface corresponding to each of the at least one
signal accommodating slot, the second oblique surface
extends obliquely toward the mating surface and the inser-
tion slot, the elastic arm is located between the correspond-
ing first oblique surface and the corresponding second
oblique surface, and gaps exist respectively between the
elastic arm and the corresponding first oblique surface and
between the elastic arm and the corresponding second
oblique surface.

21. The electrical connector according to claim 15,
wherein the first portion has a first surface facing the
insertion slot, and the first surface is provided to be recessed
relative to a slot wall of the insertion slot.

22. The electrical connector according to claim 15,
wherein each of the two side walls is provided with at least
one signal accommodating slot and at least one ground
accommodating slot arranged in a row, the insulating body
has a partition extending from the slot bottom surface
toward a direction away from the mating surface, the par-
tition separates the two rows of the signal accommodating
slot and the ground accommodating slot on the two side
walls from each other, the terminals comprise a plurality of
signal terminals and a plurality of ground terminals, each of
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the two side walls is correspondingly provided with at least
one of the signal terminals and at least one of the ground
terminals, each of the at least one signal accommodating slot
has two slot walls provided opposite to each other in a
longitudinal direction, a first gap exists between the first
portion and the two slot walls of a corresponding one of the
at least one signal accommodating slot in the longitudinal
direction, and a second gap exists between the first portion
and the partition.

23. The electrical connector according to claim 15,
wherein a left-right direction is defined, the two side walls
are located at a left side and a right side of the insertion slot,
the insulating plug member has a base portion, the first
portion is formed by extending from the base portion, the
signal terminal has a fixing portion correspondingly retained
in the signal accommodating slot, and the first portion is
located closer to the fixing portion of the signal terminal than
the base portion in the left-right direction.

24. The electrical connector according to claim 23,
wherein the ground terminal has a fixing portion correspond-
ingly retained in the ground accommodating slot, and in the
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left-right direction, a distance between the first portion and
the fixing portion of the signal terminal is less than a
distance between the second portion and the fixing portion
of the ground terminal.

25. The electrical connector according to claim 15,
wherein each of the two side walls is provided with at least
one signal accommodating slot and at least one ground
accommodating slot arranged in a row, the insulating body
has a partition extending from the slot bottom surface
toward a direction away from the mating surface, the par-
tition separates the two rows of the signal accommodating
slot and the ground accommodating slot on the two side
walls from each other, the terminals comprise a plurality of
signal terminals and a plurality of ground terminals, each of
the two side walls is correspondingly provided with at least
one of the signal terminals and at least one of the ground
terminals, the insulating plug member has a base portion, the
first portion is formed by extending from the base portion,
and the base portion abuts the partition along a direction
toward the mating surface.
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